METHOD FOR GENERATING A BASE BAND SIGNAL REPRESENTATIVE 
OF THE TRANSMITTED RADIOFREQUENCY POWER, CORRESPONDING 
DEVICE AND TRANSMITTING STATION 

This invention relates to a method for generating 
a base band signal representative of the power 
transmitted by a transmitting station. The main 
application of the invention is in the field of mobile 
radio telecommunication systems. 

A mobile radio system is currently being 
standardized by the 3 GPP (3 rd Generation Partnership 
Project) committee. The CDMA (Code Division Multiple 
Access) technology used for this system consists of 
modulating each symbol as follows: 

- the symbol is modulated by a spreading code 
during a spectrum spreading phase, in order to form a 
pulse stream, each pulse conventionally being denoted 
by the term "chip"; 

- each chip then passes through a forming filter, 
and is then modulated by a radiof requency carrier 
during a radio modulation phase; each symbol is 
emitted with an energy E s which is the product of the 
energy E c of each chip within this symbol and a 
spreading factor, this spreading factor denoting the 
number of pulses per symbol. 

A mobile station operating according to the CDMA 
technology is shown diagrammatically in figure 1. It 
comprises an information source 100 producing symbols 
to be transmitted, a spectrum spreading device 102 , a 
radio modulation device 104 and an antenna 106. 

In the remainder of the description of the state 
of the art, it is assumed that data transmitting 
stations are mobile stations of mobile radio systems 
and that data receiving stations in this same system 
are the base stations. Furthermore, it is assumed that 
several mobile stations transmit simultaneously to at 
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least one base station. Using the CDMA technology, 
several mobile stations can transmit simultaneously on 
the same carrier frequency. Reception is then possible 
in the base station if the signals from the mobile 
5 stations are received with approximately equal values 
of the E s /I ratio, where I denotes the level of 
interference generated by mobile stations other than 
the mobile station then considered in communication. A 
measurement of this ratio defined in the 3GPP committee 
10 specifications is denoted SIR (Signal to Interference 
Ratio) in the rest of this description. Therefore, 
signals from mobile stations should be received with 
approximately constant SIR ratios equal to each other. 
In reality, signals from two mobile stations that do 
15 not provide the same services (telephony, data 
transport, etc.) do not need to be received with equal 
SIR ratios. This is why the base station has a target 
SIR ratio denoted SIR targe t for each mobile station. 
This ratio SIR ta rget is identical for mobile stations 
20 supplying the same services. Therefore, each mobile 
station should be received by the base station with an 
SIR approximately equal to SIR ta rget which is associated 
with the mobile station concerned. 

In order to achieve this, the transmission of 
25 symbols is divided into time slots. Each time slot 
contains pilot symbols in addition to the data symbols. 
For each time slot, the base station estimates the SIR 
ratio in reception particularly using the pilot 
symbols, and transmits a TPC (Transmit Power Control) 
30 command to the mobile station. The TPC command is 
received and demodulated by the mobile station before 
the next time slot. The mobile station increases or 
reduces its transmission power as a function of the 
value of this command by means of a feedback loop. 
35 This power is usually expressed in decibels. 
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In order for mobile stations to better control 
their transmission power, the range of their 
transmission power must be very large, for example of 
the order of 80 dB, and they must be able to correct it 
5 with a relatively fine resolution, for example of the 
order of 1 dB. If signals from all mobile stations are 
to be received with SIR ratios approximately equal to 
the corresponding SIR target ratios, the mobile station 
should transmit with a power proportional to the 

10 distance separating the transmitting station from the 
receiving station in order to precisely compensate for 
the attenuation due to the route. In systems that do 
not use the CDMA technology, for example in a GSM 
network, a mobile station close to the base station can 

15 transmit "too strongly" without disturbing reception of 
signals from other mobile stations. This is not 
possible in CDMA since this mobile station would 
prevent reception of other mobile stations using the 
same radiof requency carrier frequency. 

2 0 Therefore, before producing symbols representing 

the transmission power from a mobile station, the 
mobile station must determine its transmission power. 
There are several known methods of doing this. Each 
known method is applied to a radiof requency signal S l 

25 corresponding to a part of the radiof requency signal S 
output from the radio modulator 104. For example, the 
radiof requency signal S' is output from a passive 
coupler connected to the output of the radio modulator. 
A first method consists of processing the 

30 radiof requency signal output from the passive coupler 
with an envelope detection device. This envelope 
detection device is formed by putting a biased diode 
and a low pass filter in cascade. The major 

disadvantage of this method is that the signal produced 

35 is only representative of the transmitted power for a 
radio modulation with a constant envelope. Therefore, 
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it is not applicable to the 3 GPP committee system which 
uses a radio modulation with a non-constant envelope. 
Furthermore, it cannot be used to process a very high 
power range. For very low transmission powers, the 
5 electrical current corresponding to the coupled 
radiof requency signal is negligible compared with the 
bias current passing through the diode bias resistance. 
It is then impossible to differentiate the current 
rectified by the diode from its bias current. 

10 A second method consists of demodulating the 

radiof requency signal S 1 by a radio demodulation system 
performing the inverse function to the radio modulation 
system. However, the addition of this type of radio 
demodulation system has a number of disadvantages, 

15 particularly in terms of cost, size and energy 
consumption. 

A third method consists of processing the 
radiof requency signal S' by a logarithmic amplifier 
that can operate at high frequency. However, the use 

20 of this type of logarithmic amplifier is complex and 
therefore expensive . 

Therefore, a purpose of the invention is to 
propose a method and a device capable of generating a 
base band signal representative of the power of a 

25 radiof requency signal emitted by a transmitting 
station, this base band signal being useable to control 
the transmission power from the transmitting station 
over a wide dynamic range, while maintaining a fine 
resolution. 

30 Thus, a subject of the invention is a method for 

generating a base band signal representative of the 
transmission power of a radiof requency signal 
transmitted by a transmitting station, characterized in 
that it comprises the following steps: 

35 - extract a part of said radiof requency signal 
transmitted by said transmitting station; 
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- mix said part of the radiof requency signal with 
itself to generate a voltage signal with at least a 
DC component; 

- filter said voltage signal so as to keep only the DC 
5 component of said voltage signal, and 

- amplify said filtered voltage signal using a 
logarithmic function, 

to generate said base band signal representative of the 
transmission power of said radiof requency signal 

10 transmitted by said transmitting station. 

According to a first embodiment, the voltage signal 
filtering step is carried out using a low pass filter 
and the amplification step using a logarithmic function 
is carried out by a logarithmic amplifier. 

15 According to a second embodiment, the voltage 

signal filtering step and the amplification step using 
a logarithmic function are carried out by the same 
logarithmic amplifier . 

Preferably, the method is implemented in a 

2 0 transmitting station within a telecommunication system 
using a CDMA type multiple access technology. 

Another subject of the invention is a device for 
generating a base band signal representative of the 
transmission power of a radiof requency signal 

25 transmitted by a transmitting station, characterized in 
that it comprises: 

- a passive coupler to extract a part of the 
radiof requency signal transmitted by said 
transmitting station; 

30 - a mixer to mix said part of the radiof requency signal 
transmitted by the transmitting station with itself 
to generate a voltage signal with at least a DC 
component ; and 

- a logarithmic amplifier, 

35 to generate, from said voltage signal, said base band 
signal representative of the transmission power of the 
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radiof requency signal transmitted by the transmitting 
station. 

Advantageously, the device further comprises a low 
pass filter located between said mixer and said 
5 logarithmic amplifier to only allow the DC component of 
the voltage signal output from the mixer to pass. 

Another subject of the invention is a transmitting 
station comprising a device like that described above 
and a telecommunication system comprising at least one 
10 such transmitting station, the telecommunication system 
being implemented within at least one telecommunication 
network belonging to the group comprising: 

- GSM (Global System for Mobiles) telecommunication 
networks; 

15 - PCS (Personal Communication System) telecommunication 
networks ; 

- UMTS (Universal Mobile Telecommunication System) 
telecommunication networks. 

The characteristics and advantages of the invention 
20 will become clearer after reading the following 
description with reference to the attached drawings, 
among which : 

- figure 1, already described, represents a block 
diagram of a known transmitting station ; 

25 - figure 2 represents a device implementing the 
inventive method ; and 

- figure 3 represents a variant embodiment of the 
device in figure 2 . 

Figure 2 shows a diagram of a device used to 
30 implement the method according to the invention. This 
device is placed in the transmitting station of figure 
1, It is also considered that this station emits a 
radiof requency signal S with power P. 

The device according to the invention comprises 
35 firstly a passive coupler 200 that extracts a 
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radiof requency signal S' with power a.P from the 
radiof requency signal S. The radiof requency signal S' 
is input to a module 202. This module comprises a 
mixer 2 04 which is used to mix the radiof requency 
5 signal S' with itself. In the mobile radio system 
proposed by the 3GPP committee, the radiof requency 
signal S (or S') occupies a 5 MHz band around a carrier 
frequency F c between 1.920 and 1.980 GHz. 

A radiof requency signal S" is output from mixer 
10 204, according to the following relation: 

S" (t) = J3.S' (t) .S' (t) 
where P represents the conversion gain of mixer 204. 
Since the signal S' is real, we have S'(t) = S'*(t) and 
therefore when {3 is equal to 1 : 

15 S»(t) = \S' (t)\ 2 

Therefore the signal S" is representative of the 
instantaneous power of the signal S l and therefore of 
the signal S. More particularly, the DC component of 
the signal S" is representative of the power of the 

20 radiof requency signal S'. This DC component is 
extracted using a low pass filter 206. For the mobile 
radio system proposed by the 3GPP committee, the cutoff 
frequency at 3 dB from the low pass filter is typically 
of the order of 2 kHz. Note that the duration of a 

25 time slot is then approximately equal to 666.7 jis (that 
is a frequency of 1.5 kHz for the time slots). 
Therefore, in order to obtain an estimate of the power 
transmitted during each time slot, a low pass filter 
with a cutoff frequency of the same order as the 

30 frequency of the time slots should be used. 

The voltage signal output from the low pass filter 
206, representing the transmission power of the 
radiof requency signal S expressed in Watts, or on a 
multiple scale for example in mW, is then applied to 
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the input of a logarithmic amplifier 208. One of the 
main functions of this logarithmic amplifier is to 
produce a magnitude V p representative of the 
transmitted power expressed on a logarithmic scale, for 
5 example in dBm, and no longer in mW, as can be seen on 
the output signal from the low pass filter 206. This 
logarithmic amplifier has the advantage that it has a 
wide dynamic input power range, for example of the 
order of 80 dB. 

10 Note that the logarithmic amplifier 208 used in the 

device according to the invention is much less complex 
than the logarithmic amplifier presented in solutions 
known in prior art. The device acts on an input signal 
in the base band and with a small bandwidth, for 

15 example of the order of 1 kHz. In other words, the 
logarithmic amplifier 208 operates at least at low 
frequencies. The signal obtained at the output from 
the logarithmic amplifier 208 is representative of the 
transmitted power expressed for example in dBm, in 

20 other words the logarithm of the transmitted power 
expressed in mW. Thus, the signal obtained is input 
for example to a feedback loop controlling the 
transmission power of the transmitting station. 

This type of device has the particular advantage 

25 that it can supply a base band signal capable of 
varying approximately linearly as a function of the 
transmission power of the transmitted radiof requency 
signal S. 

This type of device may be used in any type of 
30 transmitting station, and particularly in a base 
station and/or a mobile station of a mobile radio 
telecommunication system. 

In particular, the mobile radio telecommunication 
system may be used in one or more GSM, PCS and/ or UMTS 
35 type telecommunication networks. 
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As shown in figure 3, a variant embodiment could 
include a logarithmic amplifier 208 with a sufficiently 
low cut off frequency, within a module 302. This type 
of logarithmic amplifier 208 with a sufficiently low 
cutoff frequency would then make it possible to 
eliminate the low pass filter 206 in module 202 (see 
figure 2 ) . 



